The patterns of incentive adoption may also run counter to the claimed purposes of incentive programs, such as reducing blight (Gordon, 2008) . Recent evidence (Reese, 2006) has shown a continuing tendency for programs to exacerbate inequalities between municipalities, or at least not reduce them. One reason for this, Reese argues, is that a process of path dependency has taken place. Prosperous cities were the first to adopt such incentives, and familiarity with particular programs has led these cities to continue to adopt the programs more frequently over time compared to poorer municipalities. She showed that this process characterized Michigan's PA 198 tax abatement program and created a dynamic of worsening inequality. Using new data generated from the Missouri TIF program, we perform a preliminary analysis of determinants to understand more about competitive dynamics, equity, and path dependency. We find significant evidence of competitive dynamics, no positive and some evidence of negative equity effects, and results partially supportive of earlier findings regarding path dependency.
The article begins with a review of the literature on investment incentives generally and TIF in particular, with an emphasis on quantitative studies from the international to the local level. We then discuss the procedures and methods used in the study and present an analysis of the results. In the conclusion, we consider policy implications and directions for further research.
LITERATURE REVIEW
Man (2001) defines TIF as "a geographically targeted tax, expenditure, and regulatory inducement to a specific location" that works by using "taxes derived from the increases in assessed values (the tax increment) resulting from new development . . . to pay for infrastructure needs and development expenditures in the TIF district" (p. 1). This highlights the relevance of the wider literature on investment incentives to the discussion of TIF. Our discussion draws broadly on this literature and is grouped according to the three main themes of the article: competitive dynamics, equity, and path dependency.
Capital Mobility and Competitive Dynamics
The mobility of capital between jurisdictions underlies competition for investment among governments (Thomas, 2000) . Research at the international level and within the United States finds evidence of the importance of capital mobility and the existence of competitive dynamics in the use of investment incentives. Aydin (2007) found for EU countries that the higher the ratio of mobile asset holders (such as manufacturing and finance) to immobile asset holders (such as mining, farming, nonfinancial services, and retail) within a country, the more state aid (i.e., subsidies) was given as a percentage of government revenue. Similarly, countries with a higher ratio of mobile to immobile asset holders provided a higher percentage of regional aid as a share of total state aid, implying that mobile asset holders were successful in extracting investment incentives because regional aid is the primary category used for investment incentives (see Wishlade, 2008) . Moreover, Aydin found that for U.S. states, the higher the contribution of mobile asset holders to gross state product, the greater the number of types of incentive programs as measured in the Conway Data annual surveys. Li (2006) also found that developing countries adopt tax incentives when nearby countries do so. Studies of local TIF use have also found evidence of competitive dynamics among municipalities. Man (1999) found this in Indiana, with the adoption of TIF by neighboring cities increasing the likelihood of TIF adoption. Byrne (2005) found that TIF adoption by nearby suburbs increased a city's likelihood of adopting TIF in the Chicago metropolitan area. One issue that needs clarification is whether adjacency or distance is a better predictor of competitive dynamics.
Equity
One key issue in the policy evaluation of TIF or other investment incentives is whether they reduce existing inequalities between individuals and cities or in fact exacerbate them (Peters & Fisher, 2004) . Three variables can be considered here: poverty, per capita income, and unemployment.
1 Prior research has not established a link between poverty rates and TIF or tax abatement adoption (Anderson & Wassmer, 1995; Dye & Merriman, 2000) , suggesting that TIF has not helped reduce intermunicipal inequality in Michigan or Illinois, though neither has it exacerbated inequality. Reese (2006) found no link between a city's classification as "distressed" and its use of PA 198 abatements after controlling for past abatement use. On the other hand, Man (1999) found that cities with higher per capita income were less likely to use TIF, whereas Anderson and Wassmer found that cities with higher median household income had longer periods without using tax abatement than lower income cities did. The results for the effect of unemployment on investment incentives are more mixed. U.S. states with higher unemployment rates tend to have fewer types of subsidy programs, and European Union Member States also see a negative impact of unemployment on total state aid (Aydin, 2007) . Other studies find no effect (Man, 1999) .
Path Dependency
Reese (2006) argues strongly for the importance of path dependency in the use of tax abatements in Michigan. In her analysis, cities that used abatements early in the history of Michigan's PA 198 were likely to continue using them over time. Moreover, when she added this variable to what she calls "traditional" determinants, it greatly improved the explanatory power of the equations, whether the dependent variable was the number of abatements granted or the total value of the abatements. Her conclusion is that this pattern, one in which prosperous suburbs gave early and often, has caused the abatement process to exacerbate inequalities between municipalities, which is relevant to this study's concern with the existence of both path dependency and equity.
Controls
Though not the focus of this article, other potential determinants of TIF use that have been identified in other studies are also incorporated as control variables in our analysis. These include population and population growth (Anderson, 1990; Dye & Merriman, 2000; Reese, 2006) , percentage of owner-occupied housing (Byrne, 2005) , government structure (Reese, 2006) , having an economic development plan (Reese, 2006) , and the use of other economic development tools (Man, 1999) .
RESEARCH DESIGN AND METHODOLOGY

Research Questions
Three questions are addressed in this research: 1) Do cities use TIF to compete with other cities for investment? If so, then we would expect to find that being adjacent to a city using TIF will increase the likelihood of adoption of TIF, the likelihood of adoption of retail TIF, and the number and value of all TIFs and retail TIFs, while distance from the nearest city using TIF will decrease likelihood of adoption, number, and value.
2) Does the pattern of TIF usage in Missouri ameliorate or exacerbate inequality between municipalities? If the former is true, the poverty rate and unemployment rate should be positively related to the dependent variables, while median household income should be negatively related to them. The opposite results should occur if TIF usage is exacerbating inequality. There may, of course, be no effect.
3) Is TIF usage in Missouri path dependent? If so, we would expect to find that early adopters of TIF have awarded a greater number of TIFs and a larger amount of TIF funding.
Research Design
A mailing list of 236 cities in Missouri was assembled by combining a list provided by the Missouri Department of Economic Development with a published listing of contacts for all U.S. cities with populations above 2,500 (International City/County Management Association [ICMA], 2006) . A survey (see Appendix A) was sent to the cities in the spring of 2008. Reminder postcards were mailed approximately three weeks later. A second mailing of the survey was sent to cities that had not responded, followed by telephone calls to city officials to conduct the survey by phone. The survey questions were modeled from surveys previously used by Reese (2001 Reese ( , 2006 in her research on Michigan tax abatements. Additional data on government structure were drawn from the ICMA 2006 Municipal Year Book. Data on population, income, owner-occupied housing, unemployment, and poverty were taken from the 2000 U.S. Census (U.S. Census Bureau, 2008) . Data on the assessed value of property in each municipality in 1985 and 2005 (to obtain the change in values) were obtained from reports from the State Auditor of Missouri (1986 Missouri ( , 2005 . Early TIF adopters were identified through a compilation of individual projects reported in the annual reports on local TIF from the Missouri Department of Economic Development (2004 Development ( , 2005 .
Population
Since the dynamics of core cities are different from their much smaller suburbs (Dye & Merriman, 2000) , St. Louis and Kansas City were not included. Cities with less than 2,500 in population were also not included in the model, resulting in a total of 185 cities for study, of which 171 (92%) responded to the survey
Measures
Dependent Variables
Six models were run with different dependent variables. As seen in Table 2 , each dependent variable was taken directly from the survey responses to the questions. The first dependent variable is a categorical variable indicating whether or not the city has ever approved a TIF. The second dependent variable is the number of TIFs adopted by the city. The third dependent variable is the value of all TIFs awarded by the city. The fourth dependent variable is whether or not the city approved a TIF for a primarily retail development. The fifth dependent variable is the number of retail TIFs adopted. The sixth dependent variable is the value of TIFs awarded for retail development.
Independent Variables
The independent variables related to competitive dynamics were constructed using geographic information system (GIS) software and data (Geolytics, Inc., 2000) . The first is a dummy variable indicating whether or not the city is adjacent to another city that used TIF. The second is the distance to the nearest city that used TIF. The inequality variables (poverty rate, unemployment rate, and median household income) were taken from the 2000 U.S. Census. Early adoption was operationalized as having approved TIF before 1993, based on data from the Department of Economic Development's annual reports. The controls include three dummy variables, indicating council-manager government type (as opposed to mayor or commissioner), whether or not the city has an economic development plan, and whether or not the city uses other economic development tools. Interval level controls for population, population growth, and owner-occupied housing come from the 2000 U.S. Census, and the interval level control for average growth rates of assessed value of property from 1985-2005 come from the Missouri state auditor's office. Table 1 describes the variables in the model and Table 2 lists all the variables and their sources.
[Insert Table 1 and Table 2 about Here]
As seen in Table 3 the survey data reveal that 56% of cities used TIF and the average total amount awarded by cities was $12.7 million.
2 The total amount of TIF awarded throughout Missouri by these cities was $1.7 billion. Although not noted in the table, of the 204 TIFs awarded, 116 were reported as "primarily retail" and the total amount of TIF awarded that was primarily retail was $1.1 billion. As noted in the table, the average retail TIF awarded was $7.7 million.
3 Forty-three percent of cities had a council-manager government. A majority of cities (74%) reported having an economic development plan, with 52% of those indicating it is a formal and written plan. Sixty-seven percent of cities reported using other economic development tools. The most frequently reported tools were transportation development districts, community and neighborhood improvement districts, and empowerment zones. Additional economic and city demographic data for the cities are provided in the table. Table 3 reveals several statistically significant correlations but none that are likely to create multicollinearity problems in the analysis. Although there is a high correlation (-.739) between adjacency and distance to a city that uses TIF, these variables are never used in the same model.
[Insert Table 3 and Table 4 about Here]
Methods
Fourteen models were analyzed. Four binomial logistic regressions were estimated to assess the effect of the previously noted factors on the likelihood of a city (a) approving a TIF or (b) approving a TIF primarily for retail. Two regressions use adjacency to a city using TIF as the measure of competitive dynamics, while the other two use distance to the nearest city using TIF. The odds ratios in Table 5 indicate the likelihood of TIF approval for each variable that was statistically significant. An odds ratio greater than 1 indicates an increased likelihood that a oneunit change in the independent variable increases the odds of TIF approval by 1 minus the odds ratio figure. An odds ratio of less than 1 indicates a decrease in the odds for each one-unit change in the independent variable by 1 minus the odds ratio number. A negative sign before the odds ratio indicates that for an increase in the independent variable by one unit, the dependent variable would decrease by the odds ratio.
Ten ordinary least squares regression analyses are reported in Table 6 . As in Table 5 , the regressions are split up by the two alternative measures of competitive dynamics. The first four are on the dependent variable number of TIFs. Two of these regressions are reported using the variable early adopter, to test the effect of path dependency. Early adopter was only significant in these two equations, and hence the only time it is reported is in Table 6 . Two regressions are reported for the dependent variable number of retail TIFs. Then four regressions, two each on value of all TIFs and value of retail TIFs, are reported.
Findings
The first logit model in Table 5 reveals that being a city adjacent to another city that has approved a TIF makes a city 1.63 times more likely to approve a TIF. Table 5 also reveals that for each 1% increase in the poverty rate the likelihood of approving a TIF decreases by 9%. In addition, the first model shows that having an economic development plan and using other economic development tools both increase the likelihood of a city approving a TIF. Cities that have an economic development plan are nearly twice as likely to approve a TIF. Cities that use other economic development tools are 1.74 times more likely to approve a TIF project than cities that do not use other tools. In the second model in Table 5 , including the variable that calculates the miles to the nearest city with a TIF shows that although this variable is not significant, taking this factor into account strengthens the decrease in likelihood of TIF adoption due to poverty, with a 1% increase in the poverty rate now causing an 11% decrease as opposed to 9% in the first equation. Unemployment is significant in this model: for every 1% increase in the unemployment rate, the odds of TIF approval go up by nearly 50%. In this model, the effects of having an economic development plan and experience with other economic development tools are reduced compared with the first model. Additionally, this model reveals an effect for population: For every 1,000-person increase in the city's population the likelihood of TIF approval increases by 4%.
Table 5 also reveals that not all the same factors are at work when considering approval of TIFs that primarily foster retail development. Being adjacent to a city that has approved a TIF increases makes a city almost twice as likely to approve a TIF for retail development. For every 1% increase in the unemployment rate the odds of TIF approval go up by nearly 65%. The use of other economic development tools increases the likelihood of approving a TIF by more than three times. Additionally, for every 1,000-person increase in city population the likelihood of TIF approval increases by 3%. When considering the model that includes miles to the nearest city that uses a TIF rather than adjacency to a TIF city, for every 1% increase in the poverty rate there is a decrease of 13% in the odds of a retail TIF being approved. The effect of unemployment and population are slightly stronger in terms of increasing the odds of TIF approval for retail development, while the use of other economic development tools has a slightly weaker impact than in the third equation.
[Insert Table 5 about Here]
As seen in the first two regression equations in Table 6 , there is virtually no difference between the model with adjacency to a TIF city and the model with the variable for miles to the nearest city that approved a TIF. In both cases, only economic development plans and population are statistically significant in relation to increasing the number of TIFs approved. The one notable difference is that adjacency, but not miles, is statistically significant. Being adjacent to a city with a TIF increases the number of TIFs approved by 1.01 TIFs. Having an economic development plan increases the number of TIFs approved by 0.68 of a TIF, and a 1,000-person increase in population increases the number of TIFs approved by 0.03 of a TIF. The next two equations in Table 6 include the variable early adopter and its impact on increasing the number of TIFs approved. As can be seen, the inclusion of this variable substantially increases the adjusted R 2 , from .21 in Equation 1 to .37 in Equation 3, and from .16 in Equation 2 to .33 in Equation 4. The effect of adjacency to a TIF city increases the number of TIFs approved by 0.82 of a TIF, while the effect of being an early adopter of TIF as an economic development tool increases the number of TIFs adopted by 3.62 TIFs in Equation 3. The impact is even greater in Equation 4, where being an early adopter increases the number of TIFs approved by 3.81 TIFs, although distance to the nearest TIF, unlike adjacency, is not significant. In both models, a population increase of 1,000 people increases the number of TIFs approved by 0.03 of a TIF, while the effect of having an economic development plan is no longer significant. In the next two models in Table 6 , the only factor that is significant in both of the models predicting retail TIF use is population. For every 1,000-person increase in the population of a city the number of retail TIFs increases by 0.02 of a TIF. In the model with the variable adjacent to TIF city, adjacency predicts an increase in the number of retail TIFs by 0.56 of a TIF. Table 6 reveals that across all models the only variable that consistently predicts the value of a TIF is population. The value of all TIFs increases by approximately $630,000 for each 1,000-person increase in a city's population. In the models for the value of retail TIF a 1,000-person population increase in a city increases the value of the retail TIF by approximately $468,000. In both models on retail TIFs, adjacency and miles to the nearest city with a TIF are not significant. However, the use of other economic development tools and the percent of owner-occupied housing are statistically significant in the retail TIF model. A city's use of other economic development tools increases the total value of retail TIF by approximately $8.85 million. Additionally, for each percentage increase in a city's owner-occupied housing, the total value of retail TIF increases by approximately $360,000. Across all the models, adjacency gives a better fit than distance, suggesting that adjacency is a better predictor than distance of competitive dynamics. Therefore, our preferred specifications are Equations 1 and 3 in Table 5 , and Equations 1, 3, 5, 7, and 9 in Table 6 .
[Insert Table 6 about Here]
CONCLUSIONS
In our preferred specifications the models show substantial evidence of competitive dynamics. The adoption of TIF by a neighboring municipality made a city more than two and half times as likely to adopt any TIF, and almost tripled its likelihood of adopting a retail TIF. This indicates that Missouri cities use TIF to compete with other cities for investment. Moreover, we found some evidence that TIF adoption patterns contribute to intermunicipal inequality. Cities in Missouri with higher poverty rates were less likely to adopt TIF than those with lower poverty rates, and median household income was never statistically significant. These outcomes indicate a failure of TIF to combat existing inequality. Evidence was mixed on whether cities with higher unemployment rates were more likely to adopt TIF. In our preferred specifications, unemployment was significant for adoption of retail TIF, but not for adoption of all TIFs or for the number or value of all TIFs and retail TIFs. Finally, we find some support for Reese (2006) on the importance of path dependency, as cities which were early adopters of TIF (1987-1992) adopted 3.62 more TIFs and 3.81 more retail TIFs, controlling for other factors. However, there was no evidence that early adopters made larger cumulative TIF awards than other cities.
Among the control variables, the most consistently significant independent variable was population, which was positive and significant in all but one of the preferred specifications. Other factors, such as having an economic development plan and experience with other economic development tools, not surprisingly were significant when it came to predicting TIF approval. Having an economic development plan also had a positive impact on the number of TIFs approved, but that effect dropped out after controlling for early adopters. A city's use of other economic development tools had a substantial impact on the value of retail TIFs in Missouri. Contrary to Byrne's findings, we find that owner-occupied housing is only significant in determining the value of retail TIFs. Government structure and change in total assessed value were not statistically significant in any of the models, the latter of which is contrary to Anderson's (1990) and Reese's (2006) findings.
Policy Implications and Future Research
The strong impact of adjacency on TIF adoption may help explain why so many jurisdictions adopt development incentives despite what Peters and Fisher (2004) describe as a lack of strong evidence for their efficacy and efficiency. As noted earlier, Man (1999), Byrne (2005) , and Li (2006) all found evidence that governments reacted to the adoption of incentives by other jurisdictions. An even stronger finding would be that failure to use incentives causes the loss of investment, not merely that governments react to other governments' use of incentives (Guisinger, 1985) . Some evidence for this exists both within the United States (Head, Ries, & Swenson, 1999) and at the international level (Harding & Javorcik, 2007) . Additional research at the municipal level would increase our understanding of this issue. The policy implication of such a finding might be that it would be desirable for governments to cooperate to reduce their use of incentives to increase efficiency and equity. This type of coordination has been implemented, for example, by the European Union (Albornoz & Corcos, 2007; Barros & Cabral, 2000) .
By partly supporting Reese's (2006) finding of the importance of path dependency, this work strengthens the case for better targeting of incentives. As Reese argues, the combination of untargeted incentives and path dependency is a recipe for incentive programs to exacerbate intermunicipal inequality. Despite evidence that it is difficult to sustain such targeting either in the U.S. Empowerment Zone program or under European Union Structural Funds (Greenbaum & Bondonio, 2004) , the weight of the evidence reviewed and presented here suggests that it is a desirable policy goal. Bartik (1991) considers moving jobs from low unemployment areas to high unemployment areas to be an increase in efficiency, as well. 2 For the 57 cities that reported their value, the average TIF was $29.8 million.
3 For the 48 cities that reported their value, the average retail TIF was $22.6 million.
